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Road crashes in Malaysia in 2006 stood at 341,232. This resulted in 6,287 deaths among road users giving an index of 23.5 
road fatalities per 100,000 inhabitants. One of the possible reasons for the high number of crashes and injuries is due to beating traf-
ﬁc lights. Thus there is a need to investigate this alarming problem. A cross-sectional study was conducted in Selangor, Malaysia to 
identify road trafﬁc-light violations. Trafﬁc light violations are believed to be rising and resulted in 136 motorist fatalities and 155 injuries 
in 2002. Near-miss incidents could be higher as they go unreported. This study was conducted through observations from 14 Decem-
ber 2005 until 22 January 2006. Four locations were chosen to represent Selangor: Kajang, Kelang, Utara Subang Jaya (USJ) and 
Bangi. During this 5-week period a total of 3,471 vehicles were observed. Data were analyzed using SPSS version 13.0. A bivariate 
analysis (logistic regression) was applied to determine any relationship between trafﬁc light violation and ﬁve identiﬁed variables. The 
results showed trafﬁc light violation has a relationship with all ﬁve factors: day (weekday or weekend), camera enforcement, type of 
vehicle (two-wheel vehicles or four-wheel vehicles), trafﬁc light cycle time (long or short) and type of trafﬁc lights (timer or normal). 
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1. INTRODUCTION
In Malaysia, the number of road accidents in 2006 
was 341,232 and this resulted in 6,287 road fatalities. 
This numbers are considered high for a population of 
26,640,000 giving an index of 23.5 road fatalities per 
100,000 inhabitants1. The number of registered vehicles 
in Malaysia is growing at a very high pace of 6.6% per 
annum resulting in the total number of registered vehicles 
at the year 2006 standing at 15,790,732. This results in 
3.98 road fatalities per 10,000 registered vehicles. Up to 
2006, the country had 10,351,332 licensed vehicle users 
(drivers and riders).
There are three types of trafﬁc lights in Malaysia. 
The most common is the pre-timed trafﬁc light with the 
signal timing cycle length usually falling between 45 and 
120 seconds. The timing for each signal is determined 
based on trafﬁc volume and trafﬁc patterns in each par-
ticular area. The second type is a trafﬁc light with a sen-
sor. This system maximises the efﬁciency at a trafﬁc 
junction by allocating green time for each approach to a 
trafﬁc junction according to trafﬁc demand. This means 
that if the sensor detects that the demand of a particular 
approach is higher, it will redistribute the green time ac-
cordingly to optimise the usage of the trafﬁc junction. 
Another type of trafﬁc light has a countdown timer. It is 
a two-digit time indicator, placed on the pole above the 
trafﬁc signal. Its purpose is to reduce congestion at trafﬁc 
junctions, help motorists to have a better understanding 
of the trafﬁc ﬂow and helps motorists to be aware of the 
remaining time left on the green phase.
Trafﬁc signal systems are designed to maximise the 
capacity of junctions whilst maintaining an operating en-
vironment which is as safe as possible. One of the main 
advantages of signal control is that it minimises the con-
ﬂict points within an intersection by sharing the available 
time between competing trafﬁc streams. The use of traf-
ﬁc signals may result in signiﬁcant road safety problems. 
In Great Britain it has been estimated that 8% of the total 
number of accidents, dis-aggregated by speed limit and 
accident severity, occur at signalized intersections2. 
One of the main problems with signalised intersec-
tions is that the automated control and hence simpliﬁca-
tion of the road environment is achieved at the expense of 
requiring a driver to make a decision whether or not to 
stop when presented with an amber signal. In some cir-
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cumstances, such as at the onset of the amber signal, this 
decision can be difﬁcult, depending on the speed and po-
sition of the vehicle. When the amber period is insufﬁ-
cient for the driver to stop comfortably, or to clear the 
stop-line before the red signal has appeared, the driver is 
said to be in the ‘dilemma zone3’. The driver must make 
a choice in this situation either to pass through the inter-
section after the red signal has appeared, to accelerate ‘to 
beat the red’, or to brake hard. All three of these actions 
increase the potential for an accident to occur with rear 
end collisions particularly common when the driver ac-
celerates through or brakes hard before the intersection.
The greatest potential for accidents at signalised in-
tersections occurs when drivers, for whatever reason, bla-
tantly disregard the red signal and continue to travel 
through the intersection. In Great Britain more than 20% 
of drivers who fail to stop at the red signal would have 
been outside the dilemma zone and should have been 
able to stop comfortably3. The action of a driver who, for 
whatever reason, fails to stop their vehicle when instruct-
ed to do so by a red signal and continues their passage 
over the stop-line, usually travelling into and through the 
intersection is termed a trafﬁc light violation. According 
to Malaysia Road Transport Rules 19974, the red signal 
shall be taken as prohibiting vehicular trafﬁc to proceed 
beyond the stop line on the carriageway provided in con-
junction with the signals until the green signal is shown. 
Trafﬁc light violation poses a serious problem in that it 
creates a high potential conﬂict situation and signiﬁcantly 
increases the likelihood of an accident event. A trafﬁc 
light violation accident is said to occur when a driver fails 
to comply with the red signal and, as a direct effect of that 
action, collides with another vehicle or pedestrian5. The 
Malaysia Road Transport Rules 19974 have deﬁned traf-
ﬁc light violation as the red signal shall be taken as pro-
hibiting vehicular trafﬁc to proceed beyond the stop line 
on the carriageway provided in conjunction with the sig-
nals until the green signal is shown.
One of the possible reasons for road crashes and 
road injuries resulting from the road crashes is violating 
trafﬁc rules such as speeding and beating trafﬁc lights. 
Road crashes are reported by the Royal Malaysian Police 
and as per their classiﬁcations, and trafﬁc light violation 
is one of the major causes of crashes, deaths, and injuries 
at signalized intersections. Most recent published crash 
statistics show that 136 Malaysians were killed and 155 
were injured in 2002 due to trafﬁc light violation related 
crashes. This does not include unreported crashes, the 
possible misclassiﬁcation of road crash causes by the po-
lice statistics and the near-misses from trafﬁc light viola-
tion behaviour. The monetary impact of crashes to the 
country is approximately RM 1.1 million per person re-
sulting in huge losses to the country6. This results for a 
minimum economic loss estimated at RM 1.62 billion 
per year (USD$1 = RM$3.50). 
Therefore there is a need to study  trafﬁc light vio-
lations  since they are important and to date researchers 
have been unable to ﬁnd any published studies undertak-
en in this ﬁeld in Malaysia. This study’s main aim was to 
determine trafﬁc light violations among all motorists. 
This was followed by the study aiming to obtain informa-
tion in terms of the identiﬁed factors (type of day, camera 
enforcement, type of vehicle, type of trafﬁc light and cy-
cle time) leading to a trafﬁc light violation. 
2. METHODOLOGY
The State of Selangor was chosen to represent 
Malaysia in this study as it recorded the highest number 
of road crashes in the country during the years 1993 to 
2002. In 2002, the number of registered vehicles in 
Selangor was 1,470,249 and road crashes were 73,604 
cases. A cross-sectional study design was used to gather 
information on the trafﬁc light violations among motor-
ists in Selangor. To represent Selangor, four locations 
were selected at random to be observed, namely: Kajang, 
Bangi, Utara Subang Jaya (USJ) and Klang. 
The study population was those vehicles crossing 
road junctions. The sample sizes were the number of ob-
servations in one hour. Trafﬁc light violation data was 
collected at the approaches at intersections by enumera-
tors. Trafﬁc light violation data was collected on various 
days of the week and times of the day. In order to accu-
rately collect trafﬁc light violation data, enumerators 
were carefully positioned at intersection approaches to 
record the actions of approaching vehicles and the dispo-
sition of trafﬁc signal lights. The enumerators were posi-
tioned unobtrusively, so that most drivers were not aware 
that their driving behaviour was being monitored. Thus, 
the location of the enumerators did not inﬂuence driver 
behaviour in terms of red light running. Data was record-
ed for a minimum of one hour per approach, for all the 
intersection approaches for each day of data collection. 
Trafﬁc light violation data were only counted for through 
trafﬁc and not for turning vehicles. Trafﬁc light viola-
tions were counted when a vehicle was observed crossing 
the stop line after the onset of the red signal. The deﬁni-
tion of a study trafﬁc light violation was adopted from a 
previous study7, which deﬁned a trafﬁc light violation as 
when the front wheels of a vehicle entered the deﬁning 
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boundary of an intersection (usually the stop line or pe-
destrian crosswalk) after the trafﬁc signal had changed to 
the red phase and the vehicle proceeded through the in-
tersection while the signal was red.
The actual observations for trafﬁc light violation, 
taken at all the intersection approaches were used for bi-
variate (logistic regression) analysis. The quality of the 
data obtained in the study was well controlled to obtain 
reliable and accurate data. The trafﬁc light violation data 
collection form was pre-tested. Data collected for the 
study were analyzed using SPSS (Statistical Package for 
Social Science) version 13.0. A logistic regression meth-
od was employed to cater for the dichotomous variables 
(Table 1) conveniently classiﬁed in this study. 
3. RESULTS
3.1  Violation level 
There were a total of 3,471 vehicles observed which 
included 51.5% (1,788) cars, 46.2% (1,605) motorcycles, 
1.9% (65) lorries and 0.4% (13) buses. In Kajang, 17.0% 
vehicles recorded a violation. Klang recorded the second 
highest trafﬁc light violation with 15.2%. USJ, followed 
with a 10.5% violation and lastly Bangi recorded 6.6% 
trafﬁc light violation. Overall 12.2% (424) of vehicles 
violated the trafﬁc rules and 87.8% (3,047) complied. 
3.2  Camera enforcement
Table 2 shows the violation level of trafﬁc lights by 
availability of camera enforcement at a trafﬁc light junc-
tion. Trafﬁc light violation at intersections without cam-
era enforcement was signiﬁcantly (p<0.001) higher 
(14.8%) than intersections with camera enforcement 
(6.6%). The corresponding odds ratio is 2.445 times 
higher at intersections without camera enforcement. This 
shows that camera enforcement is a very strong inﬂuenc-
ing factor in determining violation level of trafﬁc lights.
3.3 Travel day
Table 3 shows the trafﬁc light violation by traveling 
day. Thirteen point six percent of vehicles found violat-
ing trafﬁc lights on weekdays. However, only 10.8% of 
vehicles violated trafﬁc lights on weekends (p<0.05). 
This suggests that vehicles traveling on a weekday were 
Table 1  Explanatory variables for trafﬁc light violation
Dependent Variable Description Design Value
Violation Violation of trafﬁc light (1) Violate
(2) Comply
Independent Variables Description Design Value
Camera Enforcement Trafﬁc lights with camera enforcement (1) With camera
(2) No camera
Travel Day Vehicle traveling days observed (1) Weekday
(2) Weekend 
Type of Vehicle Types of vehicle at trafﬁc light junctions (1) Two-wheeler 
(2) Four-wheeler
Cycle Time Total cycle time at trafﬁc lights (1) Short (160s and less) 
(2) Long (above 160s)
Type of Trafﬁc Light Types of trafﬁc light at junctions (1) Timer
(2) Normal (no timer)
Table 2  Trafﬁc light violation by camera enforcement (n=3,471)
Camera Enforcement Violate (%) Comply (%)
No 351 14.8 2,020 85.2
Yes  73  6.6 1,027 93.4
Total 424 12.2 3,047 87.8
Variable Co-efﬁcient Standard Error 95% Signiﬁcance Odds Ratio 95% Conﬁdence Interval
Camera Enforcement 0.894 0.134 0.000 2.445 1.879 - 3.180
Constant 0.856 0.167 0.000 2.354
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1.308 times more likely to violate trafﬁc light regulations 
compared with vehicles traveling on a weekend. As such, 
traveling day seems to be an inﬂuencing factor in deter-
mining trafﬁc light violation.
3.4 Type of vehicle
Trafﬁc light violation according to type of vehicle 
presented differences between violations of two-wheeled 
and four-wheeled vehicles. Two-wheeled vehicles re-
corded higher violation of trafﬁc lights with 13.5% ve-
hicles compared to four-wheeled vehicles with 11.1% 
(Table 4). The analysis on an odds ratio of the trafﬁc light 
violation level shows a signiﬁcant increase in trafﬁc light 
violation with respect to type of vehicle (p<0.05). The 
odds ratio increased by 1.24 times for two-wheeled ve-
hicles compared with four-wheeled vehicles.
3.5 Cycle time
 Trafﬁc light violation according to cycle time 
presented differences between violations during short 
and long duration. In short duration cycles, 11.3% of 
vehicles violated the trafﬁc lights compared to 14.4% 
vehicles which violated trafﬁc lights during long dura-
tion cycles. The results were signiﬁcant at the 0.05 level 
(Table 5). The odds ratio of trafﬁc light violation in-
creased by 1.324 times for long cycle times compared to 
short cycle times.
3.6 Type of trafﬁc light
Basically, there are two types of trafﬁc light in 
Malaysia. There are trafﬁc lights with or without a count-
down timer. In this study, 8.1% of vehicles violated traf-
ﬁc lights with a countdown timer. However 13.9% 
vehicles violated normal trafﬁc lights without a count-
down timer. The results were signiﬁcant at the 0.001 
level (Table 6). Thus trafﬁc light violation level increased 
by 1.828 times for vehicles traveling at trafﬁc light junc-
tions without a countdown timer.
Bivariate analysis (logistic regression) results 
showed that ﬁve variables were found to be signiﬁcant in 
Table 5  Trafﬁc light violation by cycle time (n=3,471)
Cycle Time Violate (%) Comply (%)
Short (160s and less) 271 11.3 2,136 88.7
Long (above 160s) 153 14.4 911 85.6
Total 424 12.2 3,047 87.8
Variable Co-efﬁcient Standard Error 95% Signiﬁcance Odds Ratio 95% Conﬁdence Interval
Cycle time 0.280 0.109 0.010 1.324 1.070 - 1.638
Constant 1.504 0.186 0.000 4.498
Table 4  Trafﬁc light violation by type of vehicle (n=3,471)
Types of Vehicle Violate (%) Comply (%)
2-wheel vehicle 216 13.5 1,389 86.5
4-wheel vehicle 208 11.1 1,658 88.9
Total 424 12.2 3,047 87.8
Variable Co-efﬁcient Standard Error 95% Signiﬁcance Odds Ratio 95% Conﬁdence Interval
Types of Vehicle 0.215 0.104 0.038 1.240 1.012 - 1.519
Constant 1.646 0.164 0.000 5.188
Table 3  Trafﬁc light violation by travel day (n=3,471)
Travel Day Violate (%) Comply (%)
Weekday 242 13.6 1,536 86.4
Weekend 182 10.8 1,511 89.2
Total 424 12.2 3,047 87.8
Variable Co-efﬁcient Standard Error 95% Signiﬁcance Odds Ratio 95% Conﬁdence Interval
Travel Day 0.269 0.105 0.010 1.308 1.066 - 1.606
Constant 1.579 0.159 0.000 4.852
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its differences with trafﬁc light violation among motor-
ists in Selangor.
4. DISCUSSION
This section discusses the results of hypothesis test-
ing. These hypotheses are considered as the factors that 
contribute to violation of trafﬁc lights. 
4.1 Camera enforcement
The chi-square test was used to test the null hypoth-
esis (no signiﬁcant association in trafﬁc light violation 
between trafﬁc lights with camera enforcement). The re-
sult showed the p value was <0.001. Since this value was 
less than 0.05, the hypothesis was rejected and it was 
concluded that there was a signiﬁcant association in traf-
ﬁc light violation for trafﬁc lights with camera enforce-
ment. There were four locations chosen for this study and 
one of them in Bangi was equipped with camera enforce-
ment compared to the other three locations. Thus local 
commuters who used the road often were more likely to 
know of the existence of this camera enforcement and try 
not to violate the trafﬁc light.
A study on running red lights in southeast Virginia 
was carried out over eight months8, and reported that vio-
lations were low at intersections with camera enforce-
ment. A study in Singapore also reported similar ﬁndings9. 
They found that the propensity of drivers to stop at cam-
era approaches was about 17 times more likely than at 
non-camera approaches. This ﬁnding strongly afﬁrmed 
the positive effect of trafﬁc light camera in encouraging 
drivers to stop. The study in Oxnard, California found a 
reduction of 42% of trafﬁc light violation at intersections 
with a camera compared to without a camera10. 
This shows that availability of camera enforcement 
is a strong deterrent factor against violation of trafﬁc 
rules among motorists. More importantly the camera 
should be visible to the motorist so they are aware of be-
ing observed and the probability of detection is high. As 
such, the combined factor of availability and visibility of 
camera enforcement presence is expected to make a 
promising difference in terms of good behaviour on the 
road. 
4.2 Travel day
The chi-square test was used to test the null hypoth-
esis (no signiﬁcant association in trafﬁc light violation 
between weekday and weekend). The result showed the p 
value was 0.01. The hypothesis was rejected and the con-
clusion was made that there is a signiﬁcant association in 
trafﬁc light violation between weekday and weekend. 
The assumption can be made that violations occur more 
on weekdays because they are usually working days for 
most people. Besides, it is also a school day. On week-
days, the public tend to use roads more frequently com-
pared to weekends. Many individuals may rush to their 
workplaces or to take their children to school. 
A similar study conducted at three intersections in 
Singapore11 which observed for one continuous week 
showed documented frequencies ranging from 16.0 to 
330.0 violations per lane per day on weekdays (Monday 
to Friday), and 5.0 to 244.1 violations per lane per day on 
weekends. The ﬁnding in Singapore is similar to what 
was found in the current study. It can be said that in both 
countries, the public are more likely to violate trafﬁc 
lights on weekdays rather than weekends. Trafﬁc vol-
umes are high on weekdays compared to weekends due 
to many more trips made during weekdays. An earlier 
study in Singapore9, a study in southeast Virginia8 and a 
study in three cities in Virginia12 pointed out higher stop-
ping propensity and trafﬁc light violations were low in 
intersections with low trafﬁc volume. 
This explains that weekday factors can be closely 
assigned to the trafﬁc volume factor where on weekdays, 
trafﬁc volumes are high and lead to higher trafﬁc light 
violations. When motorists are busy and in a hurry to 
complete various tasks and activities during the working 
day, there seems to be a higher probability of violating 
trafﬁc rules compared to using the road on a weekend.
Table 6  Trafﬁc light violation by type of trafﬁc light (n=3,471)
Type of Trafﬁc Light Violate (%) Comply (%)
Timer  80  8.1 909 91.9
Normal 344 13.9 2,138 86.1
Total 424 12.2 3,047 87.8
Variable Co-efﬁcient Standard Error 95% Signiﬁcance Odds Ratio 95% Conﬁdence Interval
Types of Trafﬁc Light 0.603 0.130 0.000 1.828 1.416 - 2.360
Constant 1.224 0.165 0.000 3.400
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4.3 Type of vehicle
The chi-square test was used to test the null hypoth-
esis: (no signiﬁcant association in trafﬁc light violation 
between two-wheeled and four-wheeled vehicles). The 
result showed the p value was 0.038, meaning the hy-
pothesis was rejected. It was conclused that there was a 
signiﬁcant association in trafﬁc light violation between 
two-wheeled vehicles and four-wheeled vehicles. Trafﬁc 
light violation for two-wheeled vehicles was more than 
four-wheeled vehicles. 
High trafﬁc light violation among two-wheelers 
(motorcyclist) could be due to a few factors, namely the 
user and the vehicle. In terms of the vehicle, motorcycles 
comprise almost 50% of vehicles that share the road and 
has lead to 60% of road fatalities in the past few years. 
The nature and size of motorcycles facilitates all types of 
trafﬁc light violation as they are small in comparison, 
move fast and go undetected in a crowd. Also, if a motor-
cycle is moving at a fast speed, the motorcyclist ﬁnds it 
dangerous and uncomfortable to bring the motorcycle to 
a suddent stop in a shot distance at a trafﬁc light junction. 
One of the reasons why road users use motorcycles on a 
weekday is to reduce their travelling time since on week-
days there are large trafﬁc volumes leading to conges-
tion. Thus with a motorcycle, they can move fast and they 
use their cars on weekends for family trips and on an un-
congested roadway. Motorcycles allow the motorcyclist 
to move around easily and this, to a certain extent, might 
have contributed indirectly to the violation of trafﬁc 
lights. 
The high number of fatalities among motorcyclists 
also explains the high volume of all types of trafﬁc viola-
tion among motorcyclists who are usually young with 
higher risk taking behaviours. Thus intervention pro-
grams targeting motorcyclists are needed to safe guard 
this vulnerable road user group to reduce the statistics of 
road crashes and injuries. One possible way is to reduce the 
approaching speed of motorcycles at intersections way 
ahead. This will facilitate the motorcyclist to stop their 
vehicle safely when complying with the trafﬁc light rules.
4.4 Cycle time
The chi-square test was used to test the null hypoth-
esis (no signiﬁcant association in trafﬁc light violation 
between long cycle time and short cycle time). The result 
showed the p value was 0.01, the null hypothesis was re-
jected. It was conclused that there is a signiﬁcant associa-
tion in trafﬁc light violation between long cycle time 
(above 160s) and short cycle time (160s and low) trafﬁc 
lights. In other words, the ﬁnding indicates that in terms 
of trafﬁc light violation, the length of cycle time does 
inﬂuence the incidence of violation. One of the assump-
tions is that those who violate trafﬁc lights may be con-
cerned about the cycle time. They may take into account 
the cycle time when they decide to violate. 
This is similar to other studies, whereby cycle time 
was one of the main factors that contributed to trafﬁc 
light violation in several cities of Texas13. If motorists are 
in a hurry, a long cycle time provokes them to violate the 
trafﬁc lights. If it is a working day with high trafﬁc vol-
umes, where the total journey time in the driver’s opinion 
can be reduced may lead to a violation of the trafﬁc rules. 
Also if they are travelling at a point where they know the 
probability of being detected is very low especially in 
outskirts and night-time, this could also contribute to 
trafﬁc light violation when the cycle time is long.
Thus having a long cycle time at any trafﬁc light 
junctions could possibly lead to a higher number of vio-
lations. As such, it is recommended for safety reasons, to 
keep the cycle time to as short as possible.
4.5 Types of trafﬁc light
The chi-square test was used to test the null hypoth-
esis (no signiﬁcant association in trafﬁc light violation 
between trafﬁc light with countdown timer and trafﬁc 
light without countdown timer). The result showed the p 
value was less than 0.001, hence the hypothesis was 
rejected. It was concluded that there was signiﬁcant as-
sociation in trafﬁc light violation between trafﬁc lights 
with a countdown timer and without a countdown timer 
(normal). Violation in locations equipped with trafﬁc 
lights without a countdown timer (normal) was greater 
than in locations equipped with trafﬁc lights with a count-
down timer. 
Motorists tend to violate trafﬁcs light at locations 
equipped with trafﬁc lights without a countdown timer 
(normal) because the countdown timer becomes an indi-
cator for the motorist whether to continue driving or to stop. 
Many individuals tend to violate trafﬁc lights without a 
countdown timer because they may not be good at esti-
mating when the trafﬁc light will turn to red. Some may 
even speed-off even though the trafﬁc light has turned 
yellow with assumption they can cross the road in time. 
The ﬁndings in this study were similar to a study 
done in Singapore in 2005, which indicated that red-run-
ning violations were reduced by about 65% after 1.5-
months following installation of a countdown timer14. It 
can be said that motorists pay more attention to count-
down timers and act accordingly. They tend not to violate 
trafﬁc lights since they can better estimate when the red 
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light will appear with the help of a countdown timer. 
Thus countdown timers help motorists to plan and decide 
the speed of the vehicle when approaching trafﬁc light 
junctions. The information from the countdown timer 
helps in reducing violations among motorists.
Based on the ﬁndings of this study, there are two 
proposals being made to local authorities towards reduc-
ing trafﬁc light violations, which in turn will reduce the 
number of road crashes and injuries. The proposals are 
ﬁrstly to install trafﬁc lights with a countdown timer for 
all new trafﬁc lights to be installed since violations are 
low. Next is to install camera surveillance capable of de-
tecting trafﬁc light violations at major intersections ini-
tially and gradually extend them to all types of intersection. 
This helps increase the probability of being detected for 
trafﬁc light violations and acts as a deterrent of viola-
tions. These two proposals are expected to reduce trafﬁc 
light violations. 
5.  CONCLUSION
This study evaluated trafﬁc light violations among 
motorists in Selangor, Malaysia. Five variables were test-
ed through bivariate analysis (logistic regression) and 
signiﬁcant relationships were found in trafﬁc light viola-
tions. In this study, trafﬁc light violations were found to 
be inﬂuenced by factors such as day (weekday or week-
end), type of vehicle (two-wheeled or four-wheeled ve-
hicles), location and type of trafﬁc lights (countdown 
timer or normal). In conclusion, these factors have a 
strong inﬂuence towards trafﬁc light violation. It is rec-
ommended that trafﬁc lights with a timer be installed to 
reduce the likelihood of violation. In addition, cameras 
should be installed at trafﬁc light intersections to detect 
violations. This is expected to help reduce trafﬁc light 
violations. In this study the design applied was a cross-
sectional study which has a power to detect associations 
and relationships at only one point. Thus for future stud-
ies, it is recommended to carry out a cohort or experi-
mental study design to be able to describe any causal 
relationship which the present study design was not able 
to determine. 
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